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_ | structure. The results indicate that the observed high resistivity of the alloys is 
connected with the structure of the metastable y' phase and depends on the nature of: 
the alloying elements. The necessary condition for obtaining the y' phase is quenchin} 
from the unstable 8 phase which exists in such alloys. The resistivity decreased as 
a rule with increasing atomic number of the additive, and increased very strongly with 
increasing atomic percentage of the additive. This report was presented by Academicien 
G. Ve Kurdyumov 4 February 1966. Orig. art. hast! 3 figures and 2 tables. 
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Author : Sokolov, L- N., Yelyutin, Vv. P., and galesskiy, V. I. 
Title : Investigation of the plastic properties of commercial titanium 


periodical : Izv. AN SSSR. ota. tekh. nauk 3, 110-115, 1954 
Abstract s Studies behavior of titanium specimens in upsetting test and in test- 


ing for tension, torsion, and impact at various temperatures, from 20 
to 1,000°C. Diagrams, tables, micrographs. 
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Title 7 penetration of liquid titanium into graphite. 

periodical .» Izv. AN SSSR, Otd. Tekh. Nauk 5, 129-132, May 1959 

Abstract : This investigation was made necessary because with the 


present method of nelting titanium in a graphite crucible 


into the graphite and also its seepase completely through 
the crucible and onto the neating elements. This caused 
the breakdown of the heating furnaces. in conclusion the 
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problems of economics and of safety engineering 4n the 
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AUTHORS: Grigor’ eecGekes yelyutin, V-P. and yeurakh, U.A. (Moscow). 
yey, 


' TITLE: viscosity of molten titanium. (Vyazkost' rasplavlennoge 
4itana). 
PERIODICAL: nIzvestiya Axademit Nauk otdeleniye mekhnicheskikh Nauk" 
(Bulletin of the Ac.5c- Technica Sciences section)» 
1957» No.8, pPe 95-101 (u.8.5-R-) 


ABSTRACT: The titeniun was molten i? graphite crucibles which were 


CIA- 
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Be 

Meyer which was further developed by Shvidkovski7 Ye.G.(2) 
and was intended for measuring torsional oscillations of 2 
cylinder with 4 Liquid suspended on an elastic thread and 
then aetermining the viscosity from the Logarithmic damping 
decrement and the period of oscillation of the cylindrical 
crucible suspended on the thread and filled with the molten 
metal to be investigated. Te authors used a high tempera 
ture viscosity meter embodying & yacuum resistance furnace 
with 4 carbon-grapuite heater, the design of which was 
described by Yelyutin et alii (3), ® sketch of which is 

card 1/2 shown in Figel, p.96. The estimated measuring error was 

. 5 to 6% and the m4, used in the experiments was produced vy 
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viscosity of molten titanium. (Cont.) 248-13 /34 


‘ the magnesium-thermel method and remolten in an ate furnace} 
4% contained less than 1% sdmixsures; i.e. max 0.2% Fe, 
max O.o% Si, max 0.4% 0, max 0.1% N. The results obtained 


geen from the obtained data that the viscosity decreases 
from 0.89 to 0.37 centistokes if the +emperature {ncreases 
from 1730 to 1920 C. Calculated results show that the free 
energy of the viscous flow is & linear function decreasing 
with temperature. The heat of evaporation/energy of 
activation of the viscous flow ratio equals 276 

There are 2 tables, 4 figures and 10 references, 5 of which 
are Slavic. 


SUBMITTED: April 26, 1957. 
AVAILABLE: Library of Congress 


‘cara 2/2 


APPROVED FOR RELEASE: 03/15/2001 


CIA-RDP86-00513R001962620007-8" 


"AP 
lee: Haase FOR RELEASE: 03/15/2001 


CIA-RDP86- 
YELYUTING Vv. 86-00513R001962620007-8 


AUTHOR: Yelyutin, VePoy Minister of Higher Education, USSR. 3-11-1/17 
TITLES 40 Years of Higher gchoola in ussR (Vysshey shkole SSSR 24 
sorok let) 


PERIODICAL! Vestnik vysshey shkolys 1957, # lil» PP 3 - 10 (USSR) 


ABSTRACT! The author gives & description of the educational conditions 
jn Russia before and after the Revolution. He states that the 
development of higher education made enormous progress during 
the post-revolution period. He indicates some figures relating 
to this evolution. The number of students in 1940 amounted to 

811,000; in 1950 to 1, 247,0005 4n 1957 to 2,001,000- Compared 
with 1919 the number of students gncreased bY 16 times, especi- 


agriculture: forestry, and economy. The creation of vuzes in 
remote areas was considerebly activated. The organization of 
new vuzes and the expansion of those already existing *a8 car- 


4ncreased in 1956 by 1.6 times compared with the figure of 1950 
and by 3,2 times compared with 1940- In the eastern areas 
Card 1/2 there are 25 technical, 7 agricultural, 6 medical and a few 
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40 Years of Higher Schools in USSR Z-11-1/17 
other higher educational inetitutions. In the Soviet Union ‘ 


there is no republic without 2& national university and other 
higher educational institutions. In 1956 the Soviet higher 
and secondary special educational institutions released 
770,000 specialists, and during the jast 5 years ~ more than > 
2,700,000. The Soviet Union has now 38 universities, and the 
number of students amounts to 200,000. A characteristic ‘ 
: feature of the higher schools is the uninterrupted endeavor 
: to improve their education methods. 
ASSOCIATION: ~ Ministerstvo vysshego obrazovaniya S88R (USSR Ministry of Higher 
Education) 


AVAILABLE: Library of Congress 
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AUTHORS $ : Yelyutin, Y. Pay Pavlove Yue Avs Gluknovtsev?, B. Y.- 
TITLE: Phe Interection Between Nickel-Vanadium Alioys and Refrac- 
tories (Vzaimodeystviv? nikelavanadiyevykh splavov 8 


ogneuporami ) 


PERIODICAL: Nauchnyye doklady vyssney shkoly- Metallurgiya. 4958. Nr ty 
pp 87-92 (USSR) 


_ ABSTRACT: The present investigation was carried out to 4mprove the tech- 
nology of high-temperature alloye, especiaily in regard to the 
removal of inclusions of non-metals or gases in alloys. 
Nickel-vanadium alloys were used as if tial materials the melt 

of which was produced at 4 B00 - 1 900 - The melt of the 
nickel-vanadium alloys Was carried out in crucibles of AL,04s 


Bed, ZrO, with a@ifferent duration of storing. The analysie 


shoved that the alloys were rich in-gescs such a8 0,072 - 
0, 022% 0, and 0,01 - 0,095% No: Jt wao found that the high 883 


content of the alloys i8 caused by {nelusion of the initial 
materials, especially the aluminun thermic vanedium. 


Card 1/4 


ese Bias bes ea ce ce : 


CIA-RDP86-00513R001962620007-8" 


"APPROVED FOR RE 
Seeks LEASE: 03/15/2001 


eo Sea he fae dO a a SN 


Wie Ja! 


ces 


goVv/163-58-1-17/55 
The Interaction Between Nickel-Vanadius Alloys and Refractories 


To determine the suitable refractory for the nickel-vanadivm 
alloys the interaction between the alloys and the refractory 
was investigated. Vanadium is a comparatively active meta} in 
the melt and reacts energetically with the refractories of the 
crucible, bringing impurities into the metal melts. In the re- 
actions mainly VO reacts. In the jntveraction between VO ana 
the oxides of refractories also Vv,0, is formed. The lower sta~ 


bizity of ZrO, as compared to vanadium melts is probably a 
consequence of the reaction 22105 + V #2r,0, + VO. 


By means of radioactive indioators the character of the inter 
action between the refractory and the liquid metal alloy with 
a vanadium content of 30% was determined. zr0, was used as T?- 


fractory to which the radioactive isotope ae? was added. 

The investigations showed that non-metallic impurities can be 

avoided only if the melt is not overheated and is left in the 
state of melting for es short & period as possible. 

‘ The reaction products were investigated also by means of x-ray 

card 2/4 structural analysis to explain the charactes of the interac- 
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action Between Hickel-Vanadiup Alloys and nefractories 


tion between the refractory and the Liquid nickel-vanadium 
alloys. This analysis snowed that in the anteraction petween 
the alloys ana the refractory ZrO. de reduced to Zr. 


{ne character of the jnteraction petszeen the alloys and the 
refractories of beryllium oxide was not explained by the 
y-ray structural analysis: probably only jittie vanadium 
oxide is formed in the gnteraction} this vanadium oxide dis- 
solves in the melt. Beryllium vapor 18 formed which nino dis- 


Expeciments on the interaction of nickel-vanedium alloys and 
A1,0 were 2180 carried out. 


The macro- and microscopic investigation of the surface of 
zirconium pricks showed that in the melting in zirconiuo 
crucibles jin the case of a longer period of storage the meta! 
melt penetrates the 220, In melting peryliium ana aluminum 


oxide in crucibles the jnteraction between the Liquic metal 
and the refractory 18 much smaller. , 
There are 1 figure and 1 references 
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: AUTHORS: Yelyutin, V. P., Werkulova, R. Foy soy /163-58-3-2/49 
BVLOV; 7 Ke , 

{ 

: TITLE: Investigating the Reduction Reactions of Metal Oxides With 


{ Carbon (Issledovaniye reaktsly vosstanovileniya okislov 
1 metallov uglerodom) 


PERIODICAL: Nauchnyye doklady vysshey shkoly. Metallurgiya, 1958, 
i Nr 3, pp to - 14 (USSR) 


‘ ABSTRACT: . The influence of the temperatures on the reaction velocity 
: of the reduction of metal oxides with carbon wes in- 

i vestigated. Activated and non-activated charcoal were 

. used as reducing agent; it had teen obtained by the inter- 
action of the gas mixture CO,+ cl4o, with metallic 
magnesium. The jnitial temperature of the interaction 
between carbon and metal oxides, as for instance oO, 
Fes0ss V2053 Hb06 and Tid, was determined. The reduction 


of V0, was investigated at 600, 700, 800, 900 end 4000° ¢, 


the reduction of oO, at 500; 590, 600, 650 and 700° C, 
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With Carbon 


the reduction of Fe 40, at 500, 600, 700, und 00° C, and 
the reduction of WO, at 900, 1000, 1100 and 4200° C. 


Tne reduction processes take place at the same time 

with the increase of the reaction velocity they reach 

their maximum at the corresponding temperature and then 

\ slowly decrease again. The increase in temperature effects 

i an increase. of the rate of the reduction process. The 

‘ kinetic curves obtained show that the reduction processes 

j of the oxides have an autocatalytic mechanism. Based on 

: the results obtained the apparent activation energy 

of the reduction processes of the oxides with metals 

was calculated. The following values were founa for the 

activation energy: kcal /iol: V905 - 2,3) HoO; - 14,5, 

Fe,0, ~ 1157 and WO, - 18,0. The linear dependence between 
the initial temperatures of the reduction and the 
activation energy of the corresponding processes wake found. 

af Pnere are 4 figures, 1 table, and 9 references, 3 of which 


Card3b> are Soviet. 
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“AUTHORS s ~~ Yelyntin, LPar Paney Yuk, 50v/163-58-4-2/ 47 
Glukhovtsevs B.Y. . 
TITLE: Fluidity and pensity of Nickel-Vanadiua Alloys 


(znidkotekuchest’ 4 plotnost' gplavov nikely@ & vanadiyen) 


PERIODICAL: | Nauchnyye doklady yysshey shkoly- wetallurgiya, 1959) Nr 4; 
pp 12 - 16 (USSR) 


ABSTRACT: In order +o determine the fluidity of nickel-vanadiua alloys of & 
content of 25, 305 and 39 % of vanadium, the method of pouring the 
alloys into molds of the Ruff-type was chosen. BY this method, the 
tests can be carried out in vacuum or in ®8 neutral atmosphere. The 

metal was melted in crucibles of peryllium-oxide with argon in @ 
high-temperature resistance furnace with @ graphitic carbon heater. 
A special furnace gtructure 45 shown here allowed the metal to be 
poured into crucibles without disturbing the tightness of the fur- 
nace. The experimental method of Yelyutin and Maurakh (Ref 6) was 
omployed to determine the specific gravity of the smelt. This for- 
merly used method is rather simple but reliable. By investigating 
the fluidity of the nickel alloys of a vanadium content of 25, 39, 
Card 4/2 and 35 4% it was found that these alloys showed a rather good finidity 3 
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Fluidity and Density of Nickel-Vanadium Alloys sov/163-58-4-2/47 


e@.ge, their fluidity surpasses that of stainless steel. Tre 

fluidity of nickel-vanadium alloys of the investigated composition 
increases with increasing concentration of vanadium. Measurings 

of the density of molten nickel-vanadium alloys showed that it was 
Lower by 0.3 - 0.4 g/cm? than the specific density of the solid 
gamples. Tnere a+@ 5 figures, 2 tables, and 6 references, 4 of which 


are Soviet. 


ASSOCIATION: Moskovskiy institut stali (Moscow Steel Institute) 


SUBMITTED: March 29, 1958 
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. : 3-58-6-1/34 

AUTHOR: Xelyupins Lebes Minister of USSR Higher Education 

We “pITLEs The Higher School Is confronted with Greats Responsible 
Problems (Pered vysshey shkoloy stoyat polshiyes otvetatvennyye® 


zadachi) 
PERIODICAL: Vestnik Vysshey Snkolys 1958, Nr 6, P 3-10 (USSR) 


ABSTRACT? In recent years the training of specialists has been substantial- 
ly {mproved, poth theoretically and practically. The system 
of obtaining 4n education without ceasing to work in one's 


evening and correspondence system. In recent years nigher 
education has developed vigorously in the eastern provinces 
of the Soviet Union. At present over 500,000 students, almost 
25 ~ of the entire numbers are being trained there. In 1958, 
there will ve established 4n the Fast the Khabarovskiy avto- 
there \Zo-dorozbnyy( khabarove Automodile-Roads Institute) and 
the Akmolinskiy yy} skokhozyaystvennyy institut ( Akmolinsk 
agricultural Inatitute)- The Karagandinskly gornyy institut 


(Karaganda Mining Institute) 4s being reorganized {nto & 
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The Higher gchool is Confronted with Greats Responsible problem 3,-58-6-7/34 
f 


polytechnical institute with a branch for evening atudy ind 
Temir-Tau- In 

13th VLKSM Congresss the question of shop practice must play 
not only an instructional, but also & great educational role. 
It is considered expedient and necessary: beginning with the 
1958/59 gchool years 9 considerably {ncrease the admission 
to yvuzes of persons with not 1¢85 than 2 years experience in 

’ 4ndustrys agricultures and other branches of the national 
economy and cultures who are recommended by the social 
organizations of the enterprises where they #re working. The 
new .rules of enrollment anto USSR higher schools this year 
provide for admission, with work peing discontinued, of persons 
awarded 4 gold or silver medal on graduating from secondary 
schools or of excellent pupils of e acondary .apectal gchoolss 
who are in the top 9 % of the graduating class. The encourage 
ment of youth with shop of personal experience does not pre~ 
vent capable young people with secondary education from enter- 
ing the yuzes, even though they have no shop practice. The 
new rules of admission provide, that 20 % of admissions be 
allotted for general competition {n cass applications of 
persons naving priority exceed 80 % of the vacancies. 

tan of nigher school development 4s being 
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The Higher School Is Confronted with Great, Responsible Problems 

planned. The most important task of the higher gchool is to 
supplement the cadres of Soviet antellectuals with young 
specialists who have not only acquired the nighest professional 

but also have peen educated in 4 spirit of un- 

dg to the cause of the 


qualification, 
conditional loya 
Party and Communisn. 


1ty to their country an 


o obrazovaniys psam (USSR Ministry of 


ASSOCIATION: Ministerstvo vyssheg 
= . Higher Education) 
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AUTHOR Funke, Ve Fes Yelyutin, V- P- 79-3-4-6/38 

je a noe . +. 

PITLE: Some Data on Equilibriun Diagrams of Chromium-Niobium 

oo systems ( Nekotoryye dannyye K diagramme ravnovesiya sistemy 
khrom-niobiy) 


Questions and Answers (Voprosy i otvety) 


PERIODICAL: Zhurnal Neorganicheskoy Khimii, 1958, Yol. 3, Hr 4, 
pp- 866-867 (USSR) 


ABSTRACT: Question :In publications data exist on the fact that at 
1300° the cubic face-centered HeCr, (HgCuy type) phase 
changes to the hexagonal phase, which remains constant up 


to 1590". What is your opinion on this fact ? 

Answer: That refers to the diagram: tantalum-niobiun, where 

the transition of one nodification into the other is found. 
‘In the niobiun- chromium system this cannot be observed any 
longer. 
Question? What is the opinion on the accuracy of determining 
the lLiquidus- and solidus points and on the analysis of alloys? 
Answer: That can easily be observed in the jron-aluniniun 

Card 1/3 system where the great erystallization intervals permit 
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Some Data on Equilibrium Diagrans of Chromium-Niobium Systems 


exactly to determine the temperatures to which the de- 
termination of the liquidus point an the fusion mothod 
corresponds. Here it can be determined that in the interval 


of 300° the lag of the tomperature in liquidus 


can amount ty fo - 45°. Traut yields 10 - 15% of the tempe- 
rature interval of crystallization of the alloy. For 


this casey which is connected with the molten part of the 
sample- Besides, here the cooling-down curve (Thermal and- 
lysis) 4g recorded. In determining the fusion temperature 
according to poth methods 4 aifference of 10 - 20° is found. 
After this the accuracy in determining the temperaturs of 
solidus in alloys, which must amount to + 15%,18 classified- 
Question: How is it that you put in the chromiun-niobium dia- 


gram such a low melting temperature for niobium = 2100° ? 
Answers, The melting temperature of niobiun lies higner,s 
Ansvt-— ° : ; 

card 2/3 however this problem was out of questions since in the ex- 
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onium- Niobium Systens 


put 99, 5% 


because 


on chr 
Diagrams of 
Some Data on Equilibrium niobium with 5% 
pure niobium was no 


no pure niobium, 
AN SSSR, OKhN, No. 3, 


ntent was used, 
(See article publ. in Izv. 


periment 
tantalum co 
; present. 


68 (1956) ) 
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SOV/137-59- 1-579 
Translation from: Referativnyy zhurnal. Metallurgiy4» 1959, Nr 1, p 75 (USSR) 


AUTHORS: Yetyntiny VPs Mone Ye. les Shulepovs y.f. 


TITLE: Effect of Combined Chemical and Heat Treatment on Heat Resistance 
of Alloys (Vliyaniye uhimiko-termicheskoy obrabotki na zharoupornost 


gplavov) 
PERIODICAL: Sb. Mosk. in-t stali» 1958, Nr 38, pp 427-432 


ABSTRACT: The authors investigated the effect of combined chemical and heat 
treatment (CHT) of the surface of specimens of a TiC base (71.5% 
TiC) alloy cemented with a NiAl compound containing 54 atom~ o Ni 
and 60 atom-% of metallic Nb» Zr, Cr, or Be on the resistance to 
scale formation at 1150- 1250°C. The CHT consisted of annealing of 

the specimens covered with 4 50:50 mixture of ZrO2 and alloying 
metal and 1% NH,Cl in an Hz atmosphere at 1500°- Saturation of the 
surface with niobium and zirconium does not improve the resistance 
to scale formation of TiC - NiAl alloys: CHT with beryllium and 
chromium increases the heat resistance by 1900% and 200%, respec” 
tively. The authors note that 4 change in the procedure of saturation 
Card 1/2 of the alloy surface with chromium (for example at 11500 temperature 
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SOV/137-59-1-575 
Effect of Combined Chemical and Heat Treatment on Heat Resistance of Alloys 


in an atmosphere of air) has no effect on its resistance to scale formation. How- 
ever, CHT conditions should remain constant (15009 temperature for 0.5 hour) for 
Be, because any difference in the interaction between Be and TiC and NiAl re- 
sults in a different concentration of Be in these phases. The authors submit that 
during longer CHT Be reacts predominantly with the NiAl and that the TiC grains 


become exposed, which lowers the resistance to scale formation of these alloys. 
R.A. 
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The authors snvestigated the solubility of oxygen 4n 
metal while treating vanadium with Liquid calcium 


within the temperature range of 1,000-1,90 


mae ‘equilibrium of. the system Vg- 9 


was investigated 


by heating (to 4 certain temperature) vanadium, 


in the presence of molten 


calcium or magnesium, with subsequent determination of 


pesidual concentration of oxygen an metal. 


oe perimental part was conducted in the Jaboratory of 


gkiy institut stall). 
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magnesium of MG-O type; and calcium-treated yanadium 
containing: about 0.5% Op, 0.2% No» and 0.2% C. 


vanadium was crushed to the particle .812¢ under 1.0 

mn. Tne experiments at 1,000 and 1,200° © were 

conducted in steel crucibles, and at 1,5009 © in 

molybdenum crucibles. The crucibles contained 1-3 
g of vanadium and 5-10 & of reducing metal. Tae 
diagram of cnanges of free enersy 4n the system 

- yanadium-oxyeen for 1,000° ¢ was plotted by 0. 
Kubashevakly and coworkers (N. Ps Allen, O- Kubas- 
chewski, O- Goldbeck, gy. of the Electrochem. SoCeoy 
98, 417, 195) (see Fig. 1) who determined the yalue of 
free energy py the equilibrium content of oxygen 
4n metal after its treatment py iaquid calcium, 
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Table 1 gives the equilibrium content of oxyyen 4n 
yanad Lum and the corresponding values of partial 
free. energy of solid solutions [o/y: 


Jable 1. Equilibrium oxygen content in metal and 


partial free energy. 
OLIGEN CONTE 
iN HETAL AFTE 
TREATHENT , 7° 


0,26; 0.34: 0,21 
otal: 0,163; 0.19 
6,134; 0,18: 0,4! 
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Free Energy of Forma*ion of vanadiun- 17678 

oxygen Solutions s0v/143-60-1-2/34 
The authors determined the equilibrium concentration 
of oxygen in vanadium at its melting temperature, by 
analyzing the metal obtained by the reduction of its 
pentoxide py calcium in the presence of fodine. Tne 
equilibrium oxygen content was eonsidered to be the 
minimum oxygen content established by several 
tests. Tne value proved to be 0.02%. These results 


tions of oxygen in vanadium, treated by Liquid calcium 
at 1,000, 1,200, 1,500, and 1,900° © are given in 
Table 2 and in Fig. 2(a)- 
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the yanadium-oxygen system at various tem 
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Caption to Fig. 3. 
Fig. 3- A nomograin of free energy of formation of 
yanadium-oxygen solutions. (1) 2V4 02 = 2 [0 7y 


(sreatment by calcium); (2) 2V + Oy = 2 [7y 
‘treatment by magnesium) ; (3) 2Ca + OQ, = 2cao; (4) 
2Mg + Op * amy0; (0) BG 4 Oy # oc0; (6) 2V + % = 
evo. 


Tne established relationship of chance of free energy 

of formation of yanadium-oxyeen solutions gives 

means tO perform the thermodynamic calculations 
involving other reducers. Tne described methods can 
pe used for 4 more general problem: the thermo- 
dynamic analysis of solutions of metals with oxygen 
in the presence of third component. Tnere are 3 
figures; 3 tables; and 5 references, 2 Soviet, 
3 U.S. Tne U.S. references are: . P. Alien, 0. 

card 11/12 Kubaschewski, 0. Goldbeck, J+ of the Electrochem. 
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1960, Nr 2, PP ihe - LAT 
uring the pre- 


To aetermine optim? sintering 
ys)» the authors studied © 
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TEXT 
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The Effect of Sintering Conditions on the Strength of Carbide Base Alloys 
Carburized by & NiAl Compound 


for T15 carbide, 6.16 e/ om? for 160 carbide. The alloys wers prepared of Ti- 
carbide powder and complex ~1-W-carbides. Powders of the initial material 
were mixed 4n alcohol for 48 hours, dried in air, pressed 4nto briquets and 
dried in 4 yacuum cabinst. Sintering was earried out in argon and hydrogen 
atmosphere, in a laboratory vacuum furnace with a graphite shaft and in a 
qvyv-2 furnace. Optimum sintering eonditions were determined from the results 
of measuring the strength, hardness, specific weight, and changes in the com~ 
position of the alloys. Greatest changes in the composition were otserved in 
sintering T1-carbide-base alloys in 4 yacuum, Loss of individual components 
through sintering was galoulated after sintering in 2 vacuum, hydrogen and 
argon for 1 hour at 1,700°C., The loss amounted to 15% Ti, 67% Al and 13% C 


Minimum loss was observed in sintering in puré argon. Table 2 contains the 
composition of the T100B (15) alloy prior to and after sintering under 

different conditions. The strength of alloys during bending was investigated 
with the aid of a special device on a two-ton testing machine at high temperatures 
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The Effect of Sintering Conditions on the Strength of Carbide Bane Alloys 
Carburized by a NiAl Compound 


without shielding atmosphere, Figures 1 ~ 5 show the effect of the Sintering 
temperature on the alloy strength during bending, Highest strength of Ti. 


1), although shrinkage and density of the alloys increased, Extended holding 
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- AUTHORS: Mozzhukhin, Ye.l.; Yelyutin, y,P.; Umanskiy, Ya.S- 
¥y “ 
TITLE: Strengtn of Carbide Alloys Cemen‘ed ee and CoAl Compounds 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedenly. - Chernaya mevallurgiya, 


1960, No. 3, Pp- 131 a 135 LX 
A 


TEXT: An investigation was carried out with Scan wna +itanium-tungsten 
carbide powder bound with NiAl and CoAl compounds. “The effect of the composition 
and of different quantities of the binders was determined. The results are 4llus- 
trated by curves. In case of titanium carbide with 15 volume % NiAl the binder 
composition had no effect on the alloy strength at room temperature, but a pro- 

- nounced effect was observed at 1,000°C. Alloys bound with binders of stoichiome- 
tric composition proved strongest, and alloys bound with NiAL with 60 atomic % 

Na weakest. Alloys with over 25 volume % NiAl have the maximum strength. The 
strength of TiC-NiAi at 1,000 C was in all cases higher than at room temperature, 
which not fully corresponds to statements made in a previous investigation (Ref .3)- 
The alloy with high NiAl content had a considerably higher heat resistance than 
with low NiAl content. Titanium-tungsten carbide T-15 (T-15) and T -60 (1-60) were 
bound a CoAl with 60 atomic % Co, with 10 and 15 vo).ume % CoAl, respectively. 
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A higher strength was observed in alloys with 15 and 20 volume % of NiAl at 900°C 
than in cold which is explained bv higher plasticity of NiAl at 900°C. At higher 
temperature the alloy strength dropped. The high strength of TiC-NiAl alloys in 
hot state is apparantly also due to the plasticity of NiAL and stress redastribu- 
tion. This phenomenon had been observed by G.S. Kreymer, 0.S. Safonova and A.I. 
Baranov (Ref. 4) in WC-Co alloys (maximum strength at 200°C due +o softened cobalt.) 
The following conclusions were drawn: 1} Titanium carbide alloys bound with NiAl 
have higher bending strength at 1,000°C than at room temperature. 2) Titanium- 
-tungsten carbide alloys with 16% titanium carbide bound by NiAl retain their 
strength up to 900-1,000°C, 3) Titaniwr-tungsten carbide bound with CoAl has a 
higher strength than analogous alloys bound with NiAl. 4) At room temperature 

the strength of titanium carbide alioys doe? not depend on the composition of NiAl, 
but at 1,000°C it does. At 1,000°C alloys bound with NiAl of stoichiometric com- 
position have maximum strength. 5) The carbide base composition is important for 
alloys bound with NiAl and CoAl. Alloys with pure titanium carbide and titanium- 
tungsten alloys with high titanium content (64% TiC) have low strength at room 
temperature, but they retain their strength or even increase it at 1,000 - 1,100°C. 
There are 4 figures and 5 references: 3 Soviet, 2 English. 
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AUTHOR: Yelyutin, VePe> Minister of the Advanced and Intermediary 
-gpeorer Baucation of the USSR 


PITLE: On the Condition and Problems of the preparation of Specialists 
in the Domain of Mechanisation and Automatization of the 
Engineering-Technical and haninistrative-Hanaging Work in the USSR 


PERIODICAL: Vestnik atatistiki, 1960, Ho-8, PP: 29-32. 


TEXT: The specialists in the domain of the mechanization and auto- 
matization of the engineering-tecnnice? and administrative work need & 
good finishing education in mathematics» electrotechniques electronics 
ana computers. Therefore there exists the special branch mechanization 
of accounting and calculating problems" at gaveral high schools. in 
1959/1960; 4489 students learned in this special pranch. From 4950 to 
1959, 4322 students finished this special education, among them 700 
completed their studies at the Moskovskiy er ynomiko-statistioneskiy 
jnetitut (M 1 Institute) and 390 at the 
Moskovskily aviatsionnyy institut Moscow Aviation Institute)- Furthermore 

jiste in question were prepared in the mat cal faculties 

a universities. In spite of this the specialists 
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On the Condition and Problems of the Preparation of Specialists in the 
Domain of Mechanization and Automatization of the Engineering-Technical 
and Aaministrative-Managing Work in the USSR 


in question are not sufficient. fherefore it is considered to educate 
the ‘specialists also in the Khar! xov Engineering-Economic Institute, in 
the Moscow Mechanical Engineering Evening Institute, in the Moscow Poly- 
graphical Institute, in the Moscow Historical Archives Institute and in 
the Moscow Engineering-Economic Institute. Since 1960/1961 the education 
in the special directions ‘mechanization of the accounting and the 
calculating problems" and "programming on quickly working mathematical 
machines" is given in secondary schools. At the same time an advance of 
the quality of the preparation shall be reached, theoretical and 
practical educations ahall go hand in hand. The establishment of books 
ig essential. A strengthened mathematical preparation of the students is 
aspired. A research on the domain of mechanization on & broad base 18 
essential. This research is performed already successfully at the 
Moskovskiy gosudarstvennyy universitet (Moscow State University) at the 
Leningradskiy institut tochnoy mekhaniki i optiki (Leningrad Institute 
of Fine Mechanics and Optics), Moakovskiy energeticheskiy institut 
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AUTHORS: Yelyutin, V. P., Natanson, em oF 5/032 60/036/03/036/064 
Shutepove Vet Yudkovakiy, A... B010/B117 
. QITLEs A Device Used to Messure the Electric Resistance of Alloys at High 
. Temperatures 


PERIODICAL: Zavodskaya laboratoriya, 1960, Vol 36, Nr 3, PP 344-346 (USSR) 


TEXT: A special device has been designed (Fig 1) for measuring the electric 
resistance of samples 1 x 6 x 20 up to 10 x 15 x 40 mm in size and used in powder 
metallurgy, at 2000 to 2500°, with a standard furnace of the type TVV-4 used to _~ 
heat the samples. The sample is attached to molybdenum- or tantalum electrodes 

‘by spot welding. The electric resistance is measured by the compensation method 
(Fig 2, circuit diagram), and calibrated resistors ~— are used which were 


v 
calculated by the following equations R. =» RR, °* pS (R_ and RB, = electric 
x E Vs x E 
resistances of the sample and the calibration sample, v5 = voltage drop in the 
semple, V5 =» voltage drop in the calibration sample). Phase transformations 


occurring in Ni-Al-Be alloys were investigated, and it was found that the 
electric resistance ranging between 0.1 and 0.5 ohm has to be measured at 
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0.01 to 0.05 a at most since otherwise the sample heats up excessively. The 

sharp change of the electric resistance and the temperature coefficient of the — 
electric resistance as a function of temperature which has been observed in the 
alloy consisting of 55.5 atom % Ni, 37 atom % kl, and 7.5 atom % Be at 1400° 

ie attributed to a transition of the alloy from the two-phase to the one-phase 
state. There are. 3 figures. 


ASSOCIATION: Moskovskiy institut stali 4m. I. Ve. Stalina (Moscow Institute of 
Steel imeni I. V. Stalin) 
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AUTHORS: Yelyutin, v.P., Paviov, Yu.A., Surovoy, Yu.N. and 
Shulenov, V-l-« 


TITLE: Electric Conductivity ‘and Thermal Expansion of 
Vanadium, Molybdenum and Tungsten Oxides 


PERIODICAL: Izvestiya vysshikh uchebnykh zgavedeniy, Chernaya 
metallurgiya, 1961, Noe 7s PPe 12 - 17 

TEXT: The oxides Vo955 Moo, and Wo. are n-type semi- 

conductors. The electric conductivity of V205 was investigated 

by several authors within a very wide range of temperatures 

(-200 to + 1 200 Cc). One of these authorsdid not study the temp- 

erature range of interest to the authors of this paper, whilst 


the results of the others might have been influenced by the 


interaction of the Vo0r with crucible material. As far as the 


authors are aware, data on the electric conductivity of MoO, 


and wo, are available only for temperatures below 200 °c; -in K 
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this paper, specimens for tests were produced from oxides of 
high purity by pressing and sintering in an oxygen stream. 


The applied pressure was 165 tjeme The specimens were sintered 
at 600 -C (V50.5), at 700 © (MoO, ) and at 1 000 © (WO,)- The 


tests have shown that to obtain a stable density and electric 
conductivity the specimens have to be held at these temperatures 
for about 6 hours. The electric resistance of these specimens 
was measured on a potentiometric instrument consisting of a 
potentiometer, a mirror galvanometer and a DC source. The 
measurements were made at elevated temperatures by means of 
apparatus, a sketch of which is shown in Figs 1 (1 - test 
specimen; 2 - thermocouple; 3 - heater; & - stainless-steel 
container; 5 ~ lid: 6 - stress-bearing current leads; 

2? » clamping arrangement; 8 - pressure~-current leads). The 
results have shown that the plots ~- reciprocal of the temperature 
versus logarithm of the specific conductivity - have a pronounced 
bend located somewhat lower than the observed temperatures of the 
begipning of reduction of these oxides with carbone \ 
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Figs. 2, 3a and 3& show the dependence of the electric 
conductivity on the temperature and the reciprocal of the 


temperature. 10 /T , for V0. MoO, and WO. » respectively; 


In Fig. 3 Curves 1 apply to the heating and Curves 2 to the 
cooling process. The bends were observed at about 380 Cy 
for V206. > at about 460 © for MoO, and at about 700 - 725 ‘C 


for WO; The temperatures of the beginning of interaction 


of these oxides with carbon are, respectively, 438, 475 and 

782 °c. Thus, at temperatures at which the reduction with 
carbon begins, a physical transformation occurs. which is 
accompanied by a slowing-down in the increase of the electric 
conductivity with temperature. From the point of view of the 
semiconductor properties, this corresponds probably to a 
transition from impurity- to intrinsic-conductivity of the oxides. 
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In a special series of experiments with specimens consisting 
of V0.5 and finely-ground graphite, pressed and sintered for 


6 hours at 250 as co it was found that the electric resistance 
increased monotonously at all temperatures with increasing 
holding time. On the other hand. the electric resistance of 
pressed graphite powder waa found to drop on heating to 300 C¢ 
and remained constant on further heating. This behaviour 

of oxide-plus~-graphite specimens is attributed to interaction 
between them, accompanied by the formation of CO + CO,: 


the carbon consumption of the reduction reaction leads tc a 
de:rease in the electric conductivity of the specimen since 

the conductivity 15 basically determined by the electric ¢con~ 
ductavity of the graphite. It follows therefrom that the speed 
of change of the electric resistance at various temperatures 
can serve a5 a characteristic of the speed of the process 

of reduction of the oxide by the carbon. Fig. 5 shows the 
dependence of th speed of change with time of the electric 
yeaistance CAR/AT of. /min) as a function of the temperature 


(ch i the ¥295 plus C specimens: a sharp increase was 
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‘observed at about 380 if on The conclusion drawn is that the 
beginning of appreciable reduction of the oxides coincides 

with the transition from impurity~ to intrinsic-type conductivity. 
The results of dilatometric measurements on Vo% MoO. and WO 


3 3 

specimens, for heating and cooling rates of 150, 200 and 

250 °C/h, respectively, are plotted in Fig.6 [ Vos MoO, (Fig.6a), 
WO, (Fig. 66 |, (change in length, » versus temperature, °C). 
The temperature was measured with an accuracy of + 10 °c and 

7 the length with an accuracy of 0.5 2. Thermal expansion occurs 
up to 350, 440 and 680 °C, respectively. From these temperatures 
upwards, which correspond approximately to the bends in the 
temperature-electric conductivity curves, contraction of the 
Specimens was observed. This contraction is attributed to 
polymorphous transformation or to plastic deformation caused \ 
by the measuring equipment as a result of the sharp drop in } 
strength of the oxide at this temperature. It is concluded that 
at the temperature of the beginning of the reduction process, a 


change is observed in the physical properties, which is accompanied 
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by a sharp decrease in the strength of the sintered specimens 
and by a slowing-down of the drop in the electrical resistance 
during heating. The beginning of the intensive chemical 
interaction corresponds with the transition from impurity- to 


intrinsic-type conductivitys 
There are 6 figures and 9 references: 8 Soviet and 1 non- 
Soviet 


ASSOCIATION: Moskovskiy institut stali (Moscow Steel 


Institute) 
' SUBMITTED: January 25, 1961 
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AUTIGRS : Yelyutin, v P., Pavlov, Yu.A., Tstao Fu-k'ang 
TITLE: the connection between the beginnings of reduction and 


the semiconductor Properties of metallic OXides 


PERIODICAL: Izvestiya vysshikh uchebnylch zavedeniy, 
Chernaya metallurgiya, no.1, 1962, 14-19 


TEXT: The. mechanism of reduction of metallic oxides is 
insufficiently understood, particularly for temperatures below 
700°C at which the speed of regencration of the Oxides of carbon 

is insignificant, hence new methods of investigation are needed, 

In this work the change in electrical resistance of the higher 
oxides of vanadium, molybdenum and tungsten was investigated at 

the temperature of their initial interaction with carbon, 

Samples of cermets (2 x 6 x 4O mm) were prepared by pressing the 
powdered oxides at 1.5 tons/em2 and sintering in an atmosphere of 
oxygen for 6 hours at 600°C (V205); 700% (MoO03) and $00°¢ (WO=). 
The electrical resistance of the samples was measured by a 
compensating method using a high temperature four-point probe in an 
atmosphere of argon at temperatures of 200 to 580°C (Vp205); 4 
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320 to 600°C (Mo03) and 506 to 850°C (W035). The results show 
that the resistance of the samples has a typical semiconductor 
character. A discontinuity occurs in the curvos relating 
electrical conductivity and temperature and it is shown that the 
temperature at which this discontinuity eccurs is approximately the 
Same as the temperature at which reduction of the oxides begins. 
The effect of adding Si0o to VeG5 was also investigated, The 
transition temperatures are: V205, 373 to 430°C; 

V205 + 0.08% Sido, 381°C; Vat5 + 0.17% Sido, 416°C; 

V205 + 0.35% Sido, 433°C; Mo03, 415 to 480°; W053, 675 to 695°, 
It is also shown that the temnerature for the initial reduction 

of the oxides depends on the width of the forbidden zone “Bo. 


The larger AEg the higher the transition temperature, The 
addition of Si02 raises the transition temperature of Va05 and 
simultaneously lowers its chemical activity. There are 


5 figures and 2 tables, 
ASSOCIATION: Moskovskiy institut stali (Moscow Steel Institute) 
SUBMITTED: June 17, 1961 xX 
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’ AUTHORS; Voleynik, V.V., Lodyutiemdiel: + Lysov, B.S. and 
_ Maurakh, M.A. ~ 
TITLE: Electric conductivity of solid and liquid titanium 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, Chernaya 
; metallurgiya, no.l, 1962, 137-140 


TEXT; Although data on the electric conductivity of 
titanium up to temperatures of 1300°C have been published, similar 
data relating to near-fusion temperature and to the liquid state 
have not been published, An electrodéless method was applied for 
measuring the resistivity of titanium. This is based on measuring 
the stationary torsion angle of a specimen suspended on an elastic 
thread in a rotating magnetic field. The stator coil winding of 
the measuring instrument was provided with a high temperature 
insulation and the coils were placed inside a water-cooled stecl 
housing, Graphite heater elements were used which permitted 
obtaining temperatures up to 2500°C. The method of measurement of 


the resistivity is similar to that applied by other authors for 
measuring the resistivity of molten metals, The temperature ¥ 
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dependence of the resistivity of titanium @ , mohm-cm is plotted 
in a graph, Curve 1 represents the values obtained by the author 
of this paper, curves 2 and 3 are published values. For the liquid 
metal tro values were obtained: A - for melts produced in ThO, or 
BeO crucibles, B - for melts produced in graphite crucibles, “The 
author points out that the data for liquid titanium at 1800°C 
(points A and B) are not entirely reliable and should be verified 
with a crucible material less active towards liquid titanium than 
the graphite, thorium dioxide, and beryllium'oxide used in these 
experiments. From the test results the tomperature coefficients of 
o- and B-titanium were determined. The specific resistance of 
a-titanium in the temperature range 20 to 450°C can be expressed 


b 
y Gy, = 61-5[21 + 2.48-2077 (t - 20)] 


and for B-titanium, in the temperature range 880 to 1700°C, can be 
expressed by 


Og = 143 [ 1 +-2.13- 1074 (t - 880)| 


’ There are 1 on and 11 references: 5 Soviet- bloc and: 6 non- : 
Soviet-bloc. The four latest English-language ref “3 ace read Xx 
és, ay A hee Ref. 3: McQuillan A.D. J. Inst, Met., 9, 1950-51; 
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Refl.3: I.L.Wyrtt.Trans.Amer.Inst min. ( 

‘ é . . ‘ «(metal) Engrs.197,903,1 3 
Ratehs W.C.Michels, S.Wilford. Phys.Rev. otk 19k. hoe a 
3.Weber, M.Thompson. J.Amer.Ceram.Soc, ho(11), 363, 1957 : 


ASSOCIATION 
SUBMITTED: 


ae aa 
Paes slppess eee ae 
CIA-RDP86-00513R001962620007-8" 


"APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00 


ee ere 


513R001962620007-8 


po (aL 


GORELIK, 8.8.3 YELYUTIN, VoP.; MOZZHUKHIN, Ye.I.; URAZALIYSV, U.S. FUNKE, V.F. 


X-ray investigation of recrystallization processes of titaniun, 
airconium, and molybdenum borides, and titanium and tungsten 


carbides, Izv. vys. ucheb. zav.s tavet. mot. 5 no.A1l43-148 
162, (MIRA 16:5) 


1. Moskovskiy institut stali, kafedry redkikh metallov, fiziki 


metallov i rentgenografii, 
: (Borides) (Carbides) (Crystallization) 
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V.P., Mozzhukhin, YeoI., Panov, A.V. ond | 


AUTHORS: Yelyutiny ont 
Khalil, R.B- a aH 


. TITLE: Study of internal friction of copper on specimens 
prepared by powder-metallursy techniques ; 


PERIODICAL: Fizika metallov 4 metallovedeniye, V+ 14, noe 3s 
1962, 443 - 451° ; ; : f 


TEXT: The object of the present investigation was to - 
study the effect of various factors (compacting pressure, , 
sintering conditions) on the int ernal friction of green and 
a: sintered copper-powder specimens. The test pieces 
(70 x 5 x 0405 - 1.5 mm) were prepared from electrolytic copper Wis 
powder (20 - 30 » particle size), 99+915% purity, which had been —" 
given a preliminary reducing anneal (2 hours at 400. Cc) in 
7 hydrogen. The internal friction was determined by measuring 
the amplitude of forced oscillations of the specimen near its 
resonance frequency on an apparatus designed by one of the 
present authors (a description is given of both the equipment 


wand experimental procedure). Typical resu ts are reproduced 
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baad | Lee | 
in Figs. 3‘and 5. In'Fig.e 3, the internal friction (Zan 6 x 10*) 
of green compacts, prepared under a pressure ‘of 4 t/em”, is — °*| : 
plotted against temperdture (°C), curve l representing the <n 
results obtained on heating a freshly prepared compact, curve 2 a 
showing the results obtained on subsequent igoojing. Fig. 5 vw 
shows the temperature dependence of tan 6 x'10 of compacts 
sintered at 900 “C in a vacuum (curve 1) and' hydrogen (curve 2). 
Several conclusions were reached; 1) Temperature-dependence 
of internal’ friction of green copper-powder compacts have 
two peaks: a low-temperature peak associated with the grain- 
boundary effect and a high-temperature peak associated with the 
presence of oxygen; the internal friction of green compacts 
decreases with increasing compacting pressure. 2) The internal 
friction of green compacts, measured during the first heating. 
‘cycle, is lower than that observed during subsequent cooling; 
this can be attributed'to sintering taking place during the 
first heating cycle and during the first internal-friction 
measurements. 3) The high-temperature peak disappears if 
sintering is carried out in hydrogen at 900 ~ 1 000 Co 
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4) On increasing the sintering temperature from 600 - 900 "c 

_ the height of the low-temperature peak increases and the peak 

. ais shifted towards higher temperatures; further increase in 
the sintering temperature brings about a decrease in the height |; 

of this peak. These effects indicate that on raising the £ 1 

sintering temperature from 600 to 900 C the contact area Ve 

increases at a rate faster than the rate of the grain growth; 

on raising the sintering temperature 'from.:900 to 1 000 C the 

rate of grain growth becomes faster. There are 7 figures. 


' ASSOCIATION:. Moskovskiy institut -stald (Moscow Institute 
of Steel) Ns F . 


‘SUBMITTED: | February 5, 1962 9 + 
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\ B104/B102 
AUTHORS Yelyutin, V. P., Panov, A. V., Natanson, A. K., Shulepov, 
_ W-Tc and Vasiltyev, 0. A. ae 
TiTLEs A device for measuring the internal friction and shear 


modulus at high temperatures 
PERIODICAL: Zavodskaya laboratotiya, v. 28, no. 9, 1962, 1123 - 1126 / 


TEXT: This device can be used to determine the internal friction and 
shear modulus from the damping of torsional vibrations in wire samples 
(0.2 - 1 mm diameter) at temperatures up to 2500°C. The sample is 
suspended vertically inside a tubular tungsten heater and has‘a zone 
100mm long wherein the heat increases uniformly. . Its temperature is 
measured by a thermocouple whose hot junction is situated half way along 
‘it. The sample is fixed-at its upper end whilst ‘the lower end io twisted 
by a vibrating mass. The latter has two long arms which carry permalloy 
magnetic cores to excite torsional vibrations in the sample, which are 
visible and are recorded magnetoelectrically. At temperatures below 
1000°C the number of vibrations is counted up to a certain value after 
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which their amplitude decreases, Avove 1000°C the amplitude of esch 
individual vibration is measured. The measuring error is only 3,4 and . 
increases only slightly at very high temperatures. There are 4 figures. j 


ASSOCIATION: Moskovekiy institut stali 1 splavov (Mosoow Institute of “ 
Steel and Alloys) 
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AUTHORS : adelyutin, V. Pe, Pavlov, fu. Avy Shulepov, V. I., and Myaki- 
sheva, T. Ge © aia ; 


TITLE: Blectrical resistivity of Vn055 MoO, and WO, when heated in © 
. hydrogen atmosphere 


pARTODICAL: Zhurnal fizicheskoy Khimii, v. 36, no. 7, 1962, 1524 - 1527 


TEXT; The initial stage ofthe reaction of Vo051 Mos, and WO, with Ho 


was studied by measuring the electrical resistivity ¢apparatus see Izv. 
vyssh, uchebn. gavedeniy, Chernaya metallurgiya, no. 7; 1961). Oxides 
sintered in an 05 flow for 6 hr were used, At all temperatures applied 


{200 = 700°C), resistivity was found’ to diminish in the course of heating. 
AR/Rdét for V0, was 0.002 at 250°C, 0.004 at 300 C, 0.007 at 350°C, -0.016 
at 375°C, ana 6.027 at 380°C (start of reaction with Hy). For Kio0, and 


WO 


ou 


3) AR/RAT rose slowly at low temperatures, and’rapidly near the beginn- 
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ing of reaction with H (430° C for MoO, 630° C for WO, Te The slow rise — fu 


corresponds to the Sen conductivity of the sates with chemisorbed 
H, reacting as donor with the oxide, while the steep rise of the curve is 
due to the changeover to intrinsic conductivity. Here, an -intense reac- 
tion with Hy starts in the gaseous phase owing to sublimation (dissocia~' 


tion) of ie oxide, There are 4 figures and 1 table. © pe 
: . 
ASSUCTATION: Moskovskiy institut stali (Moscow Steel Tastd tate} 
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